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Marie-Anne Félix is a Research 
Director at the CNRS (Centre National 
de la Recherche Scientifique, France) 
and a Principal Investigator at the 
Institut Jacques Monod in Paris. 
She started her scientific career 
in cell biology, and later turned to 
development and evolution. In the 
last years, her laboratory focused on 
evolution of vulva development in the 
nematode Caenorhabditis elegans 
and other Caenorhabditis species 
and on studies of natural populations 
of these species. 
What turned you on to biology 
in the first place? This was a 
late conversion. As a child, I did 
not particularly enjoy butterflies, 
flowers, dinosaurs or snakes, and 
I rather disliked biology classes. 
Perhaps the worst memory was 
learning the phases of mitosis (and 
meiosis) — ironically, something on 
which I later worked for my PhD. 
What turned me to biology was 
a default pathway, which is telling 
about the French education system. 
As a good student, the pressure was 
on me to go to the science section in 
high school. In addition, at the end 
of high school, good students were 
advised not to go to the university, 
but rather to attend preparatory 
classes to enter the system of the 
‘grandes écoles’, which are mostly 
well-subsidized public engineering 
schools that are not particularly 
inclined to research. This dual 
education system is certainly quite 
harmful to French universities 
(and consequently to research) if 
good students are discouraged 
from attending them! The obvious 
choice for me was then intensive 
preparatory classes with exclusively 
maths, physics and chemistry. 
I dreaded that, so I chose the only 
alternative: add some biology. 
I was admitted to the agriculture 
engineering school and to the Ecole 
Normale Supérieure. I chose the 
latter, where students usually go 
towards an academic career and/or 
research. But to be frank, I really 
started to like biology only during 
my PhD, under the enthusiastic 
influence of Eric Karsenti. 
Q & A What advice would you offer someone starting a career 
in biology? Be passionate and 
curious about science; do not 
become overspecialized; do not 
follow fashion; consider that you can 
learn a new technique if needed; do 
not hesitate to change fields.
Do you have a favourite paper? 
The work that had the greatest 
impact on me was that by Steve 
Small, Mike Levine and colleagues 
on the striped expression patterns of 
pair-rule genes such as even-skipped 
in the fly embryo (reported in papers 
such as ‘Transcriptional regulation 
of a pair-rule stripe in Drosophila’ 
Genes Dev. 5, 827–839). At that time 
(the early 1990s) most of us would 
have thought that the regularity of 
the seven stripes along the antero-
posterior axis was the result of a 
common regulatory mechanism 
for all the stripes, such as in the 
Hans Meinhardt’s reaction–diffusion 
model. The realization that each 
stripe was separately controlled by 
different upstream regulators and 
different cis-regulatory sequences 
was a shock. In retrospect, you can 
see that a reaction–diffusion model 
would be sensitive to variations 
in all sorts of parameters, such as 
temperature, which is not the case 
for a system where each stripe is 
controlled by separate combinations 
of transcription factors acting on 
different cis-regulatory sequences. 
This and other observations led me 
directly into evolutionary biology 
to understand how such systems 
evolve. 
What do you like most about 
science? Doing experiments and 
‘feeling’ the biology: observing 
biological systems, experimenting 
with living matter and getting to 
detailed mechanisms are the aspects 
that are most fascinating to me. Also, 
now with a lab of my own, creating 
a stimulating research environment 
where people from different 
backgrounds are willing and able to 
learn and exchange about science.
What do you dislike most 
in science? Bad science — 
unfortunately, a lot of it is published 
every day, even in supposedly ‘good’ 
journals. But mostly the jungle: there 
are no rules of conduct, except 
for extreme cases such as fraud or murder. One can steal data or 
material, get grant money without 
doing one’s share of the work, edit 
or review a manuscript without 
being assessed for scientific rigor 
or misconduct, and so on — all this 
without any regulatory mechanism. 
We all have countless examples of 
these different cases of bad conduct, 
yet do not seem to be able to do 
much about it.
Do you think science should 
always be hypothesis-driven? 
Hypothesis testing is not the only way 
to do science and it is misleading to 
represent the research process as 
if it always has to be done this way. 
Mere observation is key for a large 
part of research; there is no reason 
to look down on it. Much of what we 
find is through careful observation 
of what is going on in experiments. 
Sometimes the result — especially 
‘discoveries’ — may be very distinct 
from our initial goal. The discovery 
of antibiotics is a good example, 
but there are many others every 
day. Personally, observation and 
improvisation are what I enjoy most 
about experiments. 
A small anecdote relating to 
improvisation occurred when I was 
working in Stanislas Leibler’s lab. 
Stan was then starting with Marileen 
Dogterom a wet lab in the Biology 
Department at Princeton. We were 
trying to demonstrate long-range 
effects of mitotic chromatin on 
microtubule dynamics (a piece of 
hypothesis testing, which was a 
weight on me). My experiments did 
not work for a long time. Xenopus 
sperm was attracting microtubules 
too much and I could not look at 
individual microtubule dynamics; 
and the phage λ DNA we were using 
formed too small chromatin patches. 
The key to the successful experiment 
was in the chance encounter in a 
chemical company catalog of a 
product (salmon sperm) next to the 
one that I originally meant to order 
(spermidin, to condense λ DNA). 
No big thinking here. Impulsive 
experimentation is one way to 
succeed in research.
You changed fields during your 
career — how did that happen? 
Scientifically, as just mentioned, 
I was struck by mechanistic details 
which demanded an evolutionary 
explanation. So the biggest turn 
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biology.
One factor facilitating my switch 
was the freedom in the French 
research system. I got a permanent 
junior position at CNRS before the 
end of my PhD (which would be 
unthinkable now). This gave me 
almost complete freedom, without 
the pressure of being a PI. I could 
read a lot, do different postdocs, 
and learn. Although the present 
political tendency in France is to 
delay permanent positions ever more, 
I think this is a mistake. Most likely 
I would not have stayed in research 
under more pressure. And most 
importantly, I would not have had the 
opportunity to learn and travel so 
much (in scientific and geographic 
space). For example, I took the 
opportunity to work for a few months 
in Stanislas Leibler’s laboratory 
(mentioned above). Stan was 
originally in theoretical physics and 
his thinking was very influential on 
my approach to biological questions. 
My last and longest postdoc was 
in Paul Sternberg’s lab at Caltech, 
on the evolution of nematode 
development. I was at the same time 
discovering developmental biology 
and genetics and Paul’s lab was 
fantastic for that.
In my lab, we also gradually 
changed direction, from 
macroevolutionary comparisons of 
development among nematodes to 
microevolutionary analysis within 
C. elegans. We started isolating 
natural populations of C. elegans 
and other species. In the process, 
I learnt a lot from everyone in the lab, 
especially from Christian Braendle, 
who was coming the other way 
from behavioral ecology and taught 
me (with, I must confess, quite a 
bit of resistance on my part) about 
experimental design and statistics.
Changing fields is great for two 
reasons. On the personal level, 
it helps to maintain curiosity and 
intellectual interest. On the scientific 
level, crossing fields helps integrate 
various aspects of biology; also, 
not having been formally taught a 
discipline and not being part of a 
research field often helps one be 
critically creative when encountering 
questions in the new field.
Has your experience with turning 
to evolutionary biology been 
easy? For a cell or developmental biologist, evolutionary biology is a 
pretty bizarre field. Theories (and 
Darwin) have a very important status. 
What still appears strange to me is 
that some evolutionary biologists 
seem to refuse the middle ground 
and to have strong prejudices, 
whereas the answer in biology often 
lies in the middle point between 
extremes: for example, evolution is 
partly the result of natural selection, 
but also partly that of neutral drift 
and population structure; the 
evolution of development in part 
involves cis-regulatory sequences, 
but it also involves coding 
sequences.
A slight frustration in evolutionary 
biology comes from the fact that 
most results derive from pattern 
analysis, without one directly 
manipulating the process as when 
one inactivates a gene or adds a 
chemical in ‘the rest of biology’. 
For example, it is not easy to prove 
that something is the result of 
natural selection. The exception 
is experimental evolution, a field 
which is very satisfying because one 
can directly test hypothesis with 
controlled experiments in the lab. 
For much of evolutionary biology, 
experimental design, data analysis 
and statistics become a large 
part of the work, and less is left to 
‘discovery’.
Overall, it seems to me that 
the divide between evolutionary 
biologists and other biologists is as 
deep as that between biologists and 
physicists. A strong trend in the past 
ten years has brought physicists 
nearer to biological problems. But the 
bringing together of evolutionary and 
non-evolutionary biologists is still 
something for the future.
Why is the connection so difficult? 
Cell or developmental biologists tend 
not to be interested in evolutionary 
biology, or to treat it lightly. Yet 
describing molecular mechanisms 
is not the only aspect of biological 
science. Where they came from and 
how they vary is a key aspect of their 
existence! 
For a long time, reading 
evolutionary literature, I failed to 
understand what ‘variance’ meant 
and why it is important. The training 
and practice of non-evolutionary 
biologists de-emphasizes variation 
of all kinds: what is valuable is the 
description of a difference in mean between control and treatment; 
variance has to be minimized, if 
even cared about. But variation is 
very important to grasp a biological 
system and its interaction with 
noise and the environment — not 
to mention its evolution.
Conversely, evolutionary biologists 
(like many physicists) tend to be 
discouraged by details in biology. 
Yet details about the organism and 
its construction and physiology are 
important to understand the impact 
of environmental or genetic variation 
on its evolution.
What about evo-devo? Cell, 
developmental and genome 
biologists who turned to evolution 
created the field of ‘evo-devo’ in the 
1990s. In my opinion, however, many 
failed to appreciate the population 
and quantitative genetic framework 
of evolution. This point has been 
beautifully made by others before 
(see for example Michael Lynch’s 
2007 articles, such as ‘The frailty of 
adaptive hypotheses for the origins 
of organismal complexity’ Proc. Natl. 
Acad. Sci. USA 104, 8597–8604).
What I see for biology in the 
future is trying to link genotype 
and environment to phenotype; 
to connect systems biology and 
evolutionary genetics, population 
genetics and ecology. It is an exciting 
time for this.
What do you see as the likely 
impact of systems biology? To me 
there are two quite distinct kinds 
of ‘systems biology’ and the term 
is confusing. Large-scale systems 
biology results from the need to 
analyze the large-scale datasets that 
we can now produce. It is necessary 
and useful, but by intellectual and 
practical taste not my favourite 
kind. Small-scale systems biology 
is about analyzing a given system 
deeply and quantitatively, often 
through combining top-down and 
bottom-up approaches. I would like 
to hope that a likely impact of such 
quantitative studies is that they will 
help the connection with evolutionary 
biology. Strangely, this encounter 
of small-scale systems biology and 
evolutionary biology is slow.
Institut Jacques Monod, CNRS - 
Universities of Paris 7&6, Tour 43, 2 place 
Jussieu, 75251 Paris cedex 05, France.  
E-mail: felix@ijm.jussieu.fr
